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The severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) variant of concern belonging 

to the Pango lineage B.1.1.529, known as the Omicron 
variant, has spread rapidly worldwide (1,2). Several 
reports describe high infectivity and transmissibility 
of Omicron (3,4). The clinical course and the dura-
tion of virus shedding based on cycle quantification 
(Cq) values among 11 Omicron-infected patients 
has been reported (5). However, the relationship be-
tween duration of virus shedding and infectivity of 
Omicron is unknown. To help determine the criteria 
for patient isolation, we evaluated the duration of 
shedding of Omicron variant virus isolated from up-
per respiratory samples collected from the reported 
case-patients in Japan.

This study was approved by the ethics commit-
tee of the National Center for Global Health and 
Medicine (approval no. NCGM-G-003472–03) and the 
Medical Research Ethics Committee of the National 
Institute of Infectious Diseases (NIID) for the use of 

human subjects (approval no. 1178). We obtained 
written informed consent to publish the article.

The Study 
We conducted our retrospective study on leftover 
clinical samples collected from Omicron-infected 
patients in Japan during November 29–December 
18, 2021. We sequenced the Omicron variant by 
using whole-genome sequencing as described (2) 
and uploaded the consensus sequences to GISAID 
(https://www.gisaid.org) (Table).

For cases detected by SARS-CoV-2 testing at air-
port quarantines, samples collected for diagnosis (sa-
liva or nasopharyngeal) were transported to the NIID 
to confirm Omicron. We used the residual samples 
for this study. The date of sample collection of the 
first Omicron-positive sample for each patient was 
defined as the diagnosis date (day 0). Nasopharyn-
geal samples were collected serially during hospital-
ization, stored at −80°C, and transported to NIID.

We quantified SARS-CoV-2 RNA by using quanti-
tative reverse transcription PCR (qRT-PCR) and virus 
isolation testing. We performed qRT-PCR as described 
previously (6). We measured Cq values (i.e., viral RNA 
levels) by using qRT-PCR targeting the SARS-CoV-2 
nucleocapsid gene (Appendix Figure 1, https:// 
wwwnc.cdc.gov/EID/article/28/5/22-0197-App1.
pdf). We analyzed samples with Cq values that were 
reported as negative after 40 cycles by substituting a 
value of 45. We performed the virus isolation assay 
according to described procedure (7). All laboratory 
analyses were performed at the NIID.

To examine infectious virus shedding, we clas-
sified samples according to date of diagnosis, date 
of symptom onset, and date of symptom resolution. 
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To determine virus shedding duration, we examined clini-
cal samples collected from the upper respiratory tracts of 
persons infected with severe acute respiratory syndrome 
coronavirus 2 Omicron variant in Japan during Novem-
ber 29–December 18, 2021. Vaccinees with mild or as-
ymptomatic infection shed infectious virus 6–9 days after 
onset or diagnosis, even after symptom resolution.

1These authors contributed equally to this article.
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For cases in which multiple samples were collected in 
each time segment, we used the sample with the high-
est amount of viral RNA (i.e., lowest Cq values) in 
each time segment for each case for comparison. For 
data analysis and visualization, we used GraphPad 
Prism version 8.4.3 (https://www.graphpad.com). 
To compare the Cq values, we used Mann-Whitney t 
and Friedman tests with Dunn multiple comparisons. 
Statistical significance was set at p<0.05.

All 18 case-patients had been vaccinated >14 
days before coronavirus disease (COVID-19) diag-
nosis (Table). The median (interquartile range [IQR]) 

duration between vaccination and diagnosis was 117 
(71–131) days. Of the 18 case-patients, 15 were symp-
tomatic and 3 were asymptomatic.

Among the 101 serially collected samples ana-
lyzed (85 nasopharyngeal and 16 saliva), we detected 
infectious virus in 10 (9.9%) from 10 patients (8 symp-
tomatic and 2 asymptomatic) (Figure 2, panel A; Ap-
pendix Tables 1, 2,). The viral RNA levels analyzed by 
using qRT-PCR were significantly higher in samples 
with the infectious virus than without (p<0.0001) (Fig-
ure 1, panel A). Infectious virus was detected up to 9 
days after diagnosis; the highest proportion of virus 

 
Table . Overview of 18 cases of SARS-CoV-2 infection caused by the Omicron variant, Japan, November 29–December 18, 2021* 

Case no. 
Patient age, 

y/sex Disease severity 
Vaccine, no. 
doses (type) 

Duration of 
symptoms, d 

Lowest Cq values (days 
after diagnosis, days 
after symptom onset)  

Virus isolation, 
since diagnosis 

(days)‡ 
 1 39/M Mild 2 (M, M) 5 21.6 (3, 3) Positive (3) 
 2 30/M Asymptomatic 2 (M, M) NA 25.3 (5, NA) Positive (5) 
 3 25/M Mild 2 (P, P) 6 23.2 (4, 3) Negative 
 4 46/M Mild 3 (J, P, P) 11 24.7 (9, 11) Positive (6) 
 5 50/M Asymptomatic 2 (P, P) NA 23.1 (5, NA) Positive (5) 
 6 31/M Mild 2 (P, P) 5 25.4 (0, 0) Negative 
 7 47/M Asymptomatic 2 (P, P) NA 34.2 (9, NA) Negative 
 8 33/F Mild 2 (M, M) 12 32.4 (0, 1) Negative 
 9 64/M Mild 2 (P, P) 4 23.9 (0, −1) Positive (0) 
 10 42/M Mild 2 (M, M) 4 27.0 (0, −1) Negative 
 11 49/M Mild 2 (M, M) 5 26.5 (0, −1) Positive (8) 
 12 31/M Mild 2 (M, M) 4 25.4 (5, 4) Positive (7) 
 13 50/M Mild 2 (M, M) 6 24.7 (5, 7) Positive (5) 
 14 30/F Mild 2 (M, M) 11 30.0 (0, 2) Negative 
 15 27/M Mild 2 (P, P) 8 25.8 (6, 10) Negative 
 16 23/M Mild 2 (P, P) 5 18.7 (3, 4) Positive (3) 
 17 47/M Mild 2 (M, M) 6 24.2 (7, 7) Positive (0) 
 18 38/M Mild 2 (P, P) 6 29.0 (7, 8) Negative 
*The consensus sequences of the viral genome have been uploaded to GISAID (https://www.gisaid.org) (identification nos. EPI_ISL_6913953, 
EPI_ISL_6914908, EPI_ISL_7194610, EPI_ISL_7834392, EPI_ISL_7860184, EPI_ISL_7860185, EPI_ISL_7860188, EPI_ISL_7860189, 
EPI_ISL_7860190, EPI_ISL_7860193, EPI_ISL_7860197, EPI_ISL_7889642, EPI_ISL_7889643, EPI_ISL_8096984, EPI_ISL_8096995, 
EPI_ISL_8605240, EPI_ISL_8605241, EPI_ISL_8605242). Cq, quantification cycle; J, Johnson & Johnson; M, Moderna; NA, not available; P, 
Pfizer/BioNTech; SARS-CoV-2, severe acute respiratory syndrome. coronavirus 2. 

 

Figure 1. SARS-CoV-2 RNA level and 
infectious virus shedding in all upper 
respiratory samples from patients 
infected with the SARS-CoV-2 Omicron 
variant, Japan, November 29–December 
18, 2021. A) SARS-CoV-2 RNA levels 
in NP swab samples (open circles) and 
saliva (closed circles) with or without 
infectious virus. Red lines indicate 
median Cq values and error bars 
interquartile ranges; dotted lines indicate 
negative cutoff values. The Cq values 
between samples from which infectious 
virus was isolated and samples from 
which infectious virus was not isolated 
were compared by using the Mann-
Whitney test. B) SARS-CoV-2 RNA 
levels and presence of infectious virus 
organized by the days after diagnosis. Red circles indicate symptomatic case-patients; blue circles indicate asymptomatic case-patients; 
each closed circle indicates case-patients from whom virus was isolated. Numbers above each plot indicate the proportion of case-
patients from whom virus was isolated in each period. Black lines indicate median Cq values and error bars interquartile ranges; dotted 
lines indicate negative cutoff values. Cq, quantification cycle; NP, nasopharyngeal; SARS-CoV-2, severe acute respiratory syndrome 
coronavirus 2; +, with infectious virus; –, without infectious virus.
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isolates (41.7%) was found in samples collected 2–5 
days after diagnosis, and no isolates were detected 10 
days after diagnosis (Figure 1, panel B; Appendix Fig-
ure 3, panel A).

We detected infectious virus in the samples of 
20%–30% symptomatic patients, ranging from be-
fore they were symptomatic to 9 days after symptom 
onset, but we detected no infectious virus beyond 
10 days after symptom onset (Figure 2, panel A; Ap-
pendix Table 3, Figure 2, panel B, Figure 3, panel B). 
For ≈30% of case-patients, infectious virus shedding 
was detected up to 2 days after symptom resolution, 
but no virus was detected beyond 3 days after symp-
tom resolution (Figure 2, panel B; Appendix Table 4,  
Figure 3, panel C). Many of the first samples collected 
were saliva samples. Of note, the results of only na-
sopharyngeal samples did not differ from samples 
including saliva after 2 days of diagnosis (Appendix 
Figure 4, panels A, B).

Conclusions 
Omicron RNA detection was highest 2–5 days after 
diagnosis or after symptom onset and then decreased 
over time, markedly 10 days after diagnosis or symp-
tom onset. In symptomatic case-patients with infec-
tious virus detected on days 6–9 after symptom on-
set, infectious virus was also detected 0–2 days after 
symptom resolution. Although the sample size used 
in our study is small, these findings suggest the pos-
sibility of changes in the viral replication kinetics, un-
like previous reports for ancestral (wild-type) strain 
(Wu01) strains (8,9). Cq values were frequently lower 
for the B.1.617.2 (Delta) variant than for the other vari-
ants (B.1.1.7 [Alpha]), and virus clearance was faster 
in vaccinated than in unvaccinated persons (10). Simi-
lar to findings for the Wu01 strain, the Alpha variant, 

and the Delta variant (11–13), RNA of the Omicron 
variant was detectable 10 days after diagnosis or 
symptom onset, but no virus was isolated.

In the United States, the isolation period for CO-
VID-19 patients is 5 days after symptom onset if the 
symptoms are improving (14). In Japan, based on the 
outbreak situation, the results of this study, and iso-
lation criteria in other countries, the isolation criteria 
for Omicron patients were changed on January 6, 
2022. Two consecutive negative test results 10 days 
after diagnosis or symptom onset are no longer re-
quired for patients who received 2 vaccine doses.

Our first study limitation is that we identified 
infectious virus by infection assays among only 18 
patients. We do not know about the infectivity out-
side of this study. In addition, there are no epide-
miologic data about whether secondary infections 
occurred from patients with these infectious viruses. 
Therefore, comparing theses results with future epi-
demiologic studies of more samples is necessary. Our 
second study limitation is that the virus isolation and 
infectivity assay results depend on the sample collec-
tion method, storage period, and storage conditions. 
Therefore, negative results do not guarantee that 
there was no infectious virus in the sample at the time 
of collection. Last, for some case-patients, virus was 
not isolated in samples collected at the time of diag-
nosis. For these persons, the samples used for diagno-
sis were collected at the airport quarantine and were 
saliva, for which the quality may not be suitable for 
virus isolation. Although our results are insufficient 
to show a difference in efficiency of virus isolation 
between saliva and nasopharyngeal samples in 
Omicron-infected persons, this difference may have 
underestimated the presence of infectious virus at 
diagnosis. In conclusion, fully vaccinated COVID-19 

Figure 2. SARS-CoV-2 RNA level 
and infectious virus shedding in upper 
respiratory samples from symptomatic 
patients infected with the SARS-CoV-2 
Omicron variant, Japan, November 29–
December 18, 2021. A) SARS-CoV-2 RNA 
levels and presence of the infectious virus, 
by date of symptom onset. Each closed 
circle indicates case-patients from whom 
virus was isolated. Numbers above each 
plot indicate the proportion of case-patients 
from whom virus was isolated in each 
period. Black lines indicate median Cq 
values and error bars interquartile ranges; 
dotted lines indicate negative cutoff values. 
*Before symptom onset. B) SARS-CoV-2 RNA levels and presence of infectious virus, by date of symptom resolution. Closed circles 
indicate patients from whom virus was isolated. Numbers above each plot indicate the proportion of persons from whom virus was 
isolated in each period. Black lines indicate median Cq values and error bars interquartile ranges; dotted lines indicate cutoff values. 
†Before symptom resolution. Cq, quantification cycle; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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case-patients with mild or asymptomatic infection 
shed infectious virus in their upper respiratory tract 
for 6–9 days after illness onset or diagnosis, even after 
symptom resolution, but not after day 10.

Acknowledgments
We thank Akiko Sataka, Asato Kojima, Izumi Kobayashi, 
Yuki Iwamoto, Yuko Sato, Seiya Ozono, Milagros Virhuez 
Mendoza, Noriko Nakajima, Kenta Takahashi, Yuichiro 
Hirata, Shun Iida, Harutaka Katano, Makoto Kuroda, 
Tsuyoshi Sekizuka, Naomi Nojiri, Hazuka, Yoshida,  
Nozomu Hanaoka, and Masumichi Saito for technical  
support. We also thank Kenji Sadamasu and Mami  
Nagashima for technical support with respect to SARS-
CoV-2 viral RNA genome sequencing and all staff  
members for providing care for COVID-19 patients.

About the Author 
Dr. Takahashi is a research scientist and pediatrician at 
the Center for Emergency Preparedness and Response, 
National Institute of Infectious Diseases, Tokyo, Japan.  
His research interests include pediatric emerging  
infectious diseases.

References
  1. World Health Organization. Classification of omicron 

(B1.1.529): SARS-CoV-2 variant of concern [cited 2022 Mar 9].  
https://www.who.int/news/item/26-11-2021-classification-
of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern

  2. Maruki T, Iwamoto N, Kanda K, Okumura N, Yamada G, 
Ishikane M, et al. Two cases of breakthrough SARS-CoV-2 
infections caused by the Omicron variant (B.1.1.529 lineage) 
in international travelers to Japan. Clin Infect Dis. 2022 Jan 
3; ciab1072. Online ahead of print. https://doi.org/10.1093/
cid/ciab1072

  3. The National Institute for Communicable Diseases. The daily 
COVID-19 effective reproductive number (R) in the public 
sector of South Africa (week 48 of 2021) [cited 2022 Mar 10]. 
https://www.nicd.ac.za/wp-content/uploads/2021/12/
The-Daily-COVID-19-Effective-Reproductive-Number-R- 
in-the-public-sector-of-South-Africa-week-48-of-2021.pdf

  4. UK Health Security Agency. SARS-CoV-2 variants of concern 
and variants under investigation in England: technical 
briefing 32 [cited 2022 Mar 10]. https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/
attachment_data/file/1042688/RA_Technical_Briefing_32_
DRAFT_17_December_2021_2021_12_17.pdf

  5. Okumura N, Tsuzuki S, Saito S, Saito T, Takasago S,  
Hojo M, et al. The first eleven cases of SARS-CoV-2 Omicron 
variant infection in Japan: a focus on viral dynamics.  
Global Health & Medicine. 2021. Online ahead of print. 
https://doi.org/10.35772/ghm.2021.01124

  6. Shirato K, Nao N, Katano H, Takayama I, Saito S, Kato F,  
et al. Development of genetic diagnostic methods for  
detection for novel coronavirus 2019(nCoV-2019) in Japan. 
Jpn J Infect Dis. 2020;73:304–7. https://doi.org/10.7883/ 
yoken.JJID.2020.061

  7. Yamada S, Fukushi S, Kinoshita H, Ohnishi M, Suzuki T, 
Fujimoto T, et al.; Virus Diagnosis Group (NIID Toyama). 
Assessment of SARS-CoV-2 infectivity of upper respiratory 
specimens from COVID-19 patients by virus isolation 
using VeroE6/TMPRSS2 cells. BMJ Open Respir Res. 
2021;8:e000830. https://doi.org/10.1136/bmjresp-2020- 
000830

  8. He X, Lau EHY, Wu P, Deng X, Wang J, Hao X, et al.  
Temporal dynamics in viral shedding and transmissibility  
of COVID-19. Nat Med. 2020;26:672–5. https://doi.org/ 
10.1038/s41591-020-0869-5

  9. Cheng HY, Jian SW, Liu DP, Ng TC, Huang WT, Lin HH; 
Taiwan COVID-19 Outbreak Investigation Team. Contact 
tracing assessment of COVID-19 transmission dynamics in 
Taiwan and risk at different exposure periods before and 
after symptom onset. JAMA Intern Med. 2020;180:1156–63. 
https://doi.org/10.1001/jamainternmed.2020.2020

10. Kissler SM, Fauver JR, Mack C, Tai CG, Breban MI,  
Watkins AE, et al. Viral dynamics of SARS-CoV-2 variants 
in vaccinated and unvaccinated persons. N Engl J Med. 
2021;385:2489–91. https://doi.org/10.1056/NEJMc2102507

11. Owusu D, Pomeroy MA, Lewis NM, Wadhwa A, Yousaf AR, 
Whitaker B, et al.; Household Transmission Study Team. 
Persistent SARS-CoV-2 RNA shedding without evidence of 
infectiousness: a cohort study of individuals with COVID-19. 
J Infect Dis. 2021;224:1362–71. https://doi.org/10.1093/
infdis/jiab107

12. Blanquart F, Abad C, Ambroise J, Bernard M, Cosentino G, 
Giannoli JM, et al. Characterisation of vaccine breakthrough 
infections of SARS-CoV-2 Delta and Alpha variants and 
within-host viral load dynamics in the community, France, 
June to July 2021. Euro Surveill. 2021;26:34533119.  
https://doi.org/10.2807/1560-7917.ES.2021.26.37.2100824

13. Siedner MJ, Boucau J, Gilbert RF, Uddin R, Luu J, Haneuse S, 
et al. Duration of viral shedding and culture positivity  
with postvaccination SARS-CoV-2 delta variant infections. 
JCI Insight. 2022;7:e155483. https://doi.org/10.1172/ 
jci.insight.155483

14. Centers for Disease Control and Prevention. CDC updates 
and shortens recommended isolation and quarantine  
period for general population [cited 2022 Jan 18].  
https://www.cdc.gov/media/releases/2021/s1227- 
isolation-quarantine-guidance.html

Address for correspondence: Masahiro Ishikane, Disease Control 
and Prevention Center, National Center for Global Health 
and Medicine 1-21-1 Toyama, Shinjuku-ku, Tokyo 162-8655, 
Japan; email: ishikanemasahiro@gmail.com. Tadaki Suzuki, 
Department of Pathology, National Institute of Infectious 
Diseases, 1-23-1 Toyama, Shinjuku-ku, Tokyo 162-8640, Japan; 
email: tksuzuki@nih.go.jp



 

Page 1 of 6 

Article DOI: https://doi.org/10.3201/eid2805.220197 

Duration of Infectious Virus Shedding by 
SARS-CoV-2 Omicron Variant–Infected 

Vaccinees 

Appendix 

Appendix Table 1. SARS-CoV-2 RNA-positivity / viral isolation-positivity of SARS-CoV-2 Omicron variant-infected cases, organized 

by days post diagnosis (all cases) 

Days post diagnosis Positive for SARS-CoV-2 RNA Cq value SARS-CoV-2 virus isolation 

0–1 days 17/17 (100) 30.0 (27.0-33.1) 2/17 (11.8) 

2–5 days 11/12 (91.7) 25.4 (23.1-31.1) 5/12 (41.7) 

6–9 days 16/16 (100) 29.4 (28.6-33.4) 3/16 (18.8) 

10–14 days 12/17 (70.6) 37.2 (35.5-45.0) 0/17 (0) 

After 15 days 3/10 (30.0) 45.0 (39.8-45.0) 0/10 (0) 

*Unless otherwise stated, data are presented as n (%). Cq values are presented as the median (interquartile range). SARS-CoV-2, severe acute 

respiratory syndrome coronavirus 2; RNA, ribonucleic acid. 

 

Appendix Table 2. SARS-CoV-2 RNA-positivity / viral isolation-positivity of SARS-CoV-2 Omicron variant-infected cases, organized 

by days post diagnosis (asymptomatic cases)* 

Days post diagnosis Positive for SARS-CoV-2 RNA Cq value SARS-CoV-2 virus isolation 

0–1 days 3/3 (100) 27.7, 27.9, 38.0 0/3 (0) 

2–5 days 2/3 (66.7) 23.1, 25.3 2/3 (66.7) 

6–9 days 2/2 (100) 28.7, 34.2 0/2 (0) 

10–14 days 1/3 (33.3) 35.8 0/3 (0) 

After 15 days 0/1 (0) NA 0/1 (0) 

*Unless otherwise stated, data are presented as n (%). Cq values are presented as an actual number. SARS-CoV-2, severe acute respiratory 

syndrome coronavirus 2; RNA, ribonucleic acid; NA, not available. 

https://doi.org/10.3201/eid2805.220197
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Appendix Table 3. SARS-CoV-2 RNA-positivity / viral isolation-positivity of SARS-CoV-2 Omicron variant-infected cases, organized 

by days post symptom onset (symptomatic cases only)* 

Days post diagnosis Positive for SARS-CoV-2 RNA Cq value SARS-CoV-2 virus isolation 

Presymptomatic 5/5 (100) 27.0 (26.5-27.6) 1/5 (20.0) 

0–5 days 11/11 (100) 25.4 (23.7-32.3) 3/11 (27.3) 

6–9 days 13/13 (100) 29.8 (28.4-33.1) 4/13 (30.8) 

10–14 days 11/13 (84.6) 35.5 (31.1-38.2) 0/13 (0) 

After 15 days 3/10 (30.0) 45.0 (39.7-45.0) 0/10 (0) 

 *Unless otherwise stated, data are presented as n (%). Cq values are presented as the median (interquartile range). SARS-CoV-2, severe acute 

respiratory syndrome coronavirus 2; RNA, ribonucleic acid. 

 

Appendix Table 4. SARS-CoV-2 RNA-positivity / viral isolation-positivity of SARS-CoV-2 Omicron variant-infected cases, organized 

by days post symptom resolution (symptomatic cases only)* 

Days post symptom resolution 

Positive for SARS-CoV-2 

RNA Cq value 

SARS-CoV-2 virus 

isolation 

Before 14/14 (100) 26.4 (24.0-29.4) 5/14 (35.7) 

0–2 days 10/10 (100) 28.7 (25.0-30.2) 3/10 (30.0) 

3–5 days 10/12 (83.3) 32.2 (30.3-38.0) 0/12 (0) 

6–9 days 6/9 (66.7) 38.2 (35.8-45.0) 0/9 (0) 

After 10 days 3/8 (37.5) 45.0 (37.6-45.0) 0/8 (0) 

*Unless otherwise stated, data are presented as n (%). Cq values are presented as an actual number. SARS-CoV-2, severe acute respiratory 

syndrome coronavirus 2; RNA, ribonucleic acid; NA, not available. 
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Appendix Figure 1. Perfomance characteristics of the SARS-CoV-2 RT-qPCR used in this study. All of 

the SARS-CoV-2 RT-qPCR assays in this study were performed at the NIID using One Step PrimeScript 

III RT-qPCR Mix (Takara Bio, Shiga, Japan), the N2 primer/probe set (NIID_2019-nCoV_N_F2 primer, 

NIID_2019-nCoV_N_R2 primer, and NIID_2019_nCoV_N_P2 probe), and a Roche LightCycler 96 

(Roche, Basel, Switzerland). The Cq value of each sample in this study was acquired from four 

independently performed assays. For each assay, 50 copies, 500 copies, 5,000 copies of quantified in 

vitro transcribed RNA were included as control samples to ensure the integrity of the assay. The graph 

shows an overlay of a representative calibration curve for the assay with the quantified in vitro transcribed 

RNA samples and the Cq values of the control samples from each assay. The Cq values of the control 

samples in each assay fitted the representative calibration curve well, and the deviation of the Cq values 

of the control samples in each assay was minimal. 
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Appendix Figure 2. The timeline of upper respiratory samples collected from individuals infected with the 

SARS-CoV-2 Omicron variant (A and B) The timeline of collection of nasopharyngeal (NP) swabs (circles) 

and saliva (triangles) from individuals infected with the SARS-CoV-2 Omicron variant is indicated as 

horizontal line for each case. (A) The timeline starts from the day of diagnosis and extends to each 

sample collected from each case. Each symbol (circle for NP, or triangle for saliva) indicates that a 

sample was collected. Closed symbol: infectious virus (+); open symbol: infectious virus (-); red line: 
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symptomatic case; blue line: asymptomatic case. (B) The timeline starts from the day of symptom onset 

and extends to each sample collected from each case. Each symbol Each symbol (circle for NP, or 

triangle for saliva) indicates that a sample was collected. Closed symbol: infectious virus (+); open 

symbol: infectious virus (-). Red line: symptomatic period. 

 

Appendix Figure 3. Comparison between Cq values and days after dianosis, days after symptom onset, 

before/after symtom resolution (A) The levels of SARS-CoV-2 RNA at the time periods after diagnosis 

were compared. The Cq values among samples in each timepoint were compared using Friedman test 

with Dunn's multiple comparisons test; ****p < 0.0001, *p < 0.05, ns; not significant. (B) The levels of 

SARS-CoV-2 RNA at the time periods before or after symtom onset were compared. The Cq values 

among samples in each timepoint were compared using Friedman test with Dunn's multiple comparisons 

test; **p < 0.01, *p < 0.05, ns; not significant. (C) The levels of SARS-CoV-2 RNA at the time periods 

before or after symtom resolution were compared. The Cq values among samples in each timepoint were 

compared using Mann Whitney test; *p < 0.05. 
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